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(54) METHOD AND DEVICE FOR DATA RECORDING, DATA RECORDING MEDIUM, AND 
METHOD AND DEVICE FOR DATA REPRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cipher data so that it is 
difficult to decipher the data by using simple 
constitution. 

SOLUTION: An input is ciphered and outputted by at 
least one circuit among a sectoring circuit 13 which is 
used to process the input data into a recording signal, a 
scrambling processing circuit 14, a header adding circuit 
15, an error correcting and encoding circuit 16, a 
modulating circuit 16, a modulating circuit 18, and a 
synchronism adding circuit 18. In this case, not only the 
key of the ciphering process itself in the circuit, but also 
which circuit has performed the ciphering process 
become a ciphering key. 
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<TC-fe ? ^-ft-r -b 9 ?<fbXg i: . 

CO-fe ^ ^-fb^ix^T ^ 'J9)Vr-9^z^ -y r$r#Jirr 

d co^s. - y ymw $ ixfc t -r ^' * /Uf* - 9 izm *) ITIE 
£ttiPlT&lS OfTI^-SHbXgi: . 

Mzim-t&imxut u . 

JJBH=?*-ffcIg, ^>y^#JPXS. »9f]jEffi^{fcI 

sesixe. &viii)«ftiiixsov>-fix*^<fct> 

C f»*« 2 ] ±K-fe ? ? -fbXST'-t ? ? <fb£ iifc r -r 
^/U-T-'-^XteXK^-y rftJnXST"vy ^'#JD$ 

XIB-tr 7 ?-fbX^ . ^ y ^ftflPXg. 8ft 0 ITIE^-fbX 

js i wow?- 9 tmum . 

osu & z t wmt^hmim 1 ibk^t-^ib^ 
m. 

[ is*3a 4 ] xie-t 9 9 ibxg . ^ -y rwtpxs , l£ 

OITjEH^ffcXS. ^IBXS. Sl/PIW#aPXSOV^ 

*x<7)xs-C'Hf^-fb^* 5 )5fe$ix^*^at«st-ri» c t 

[ 5 ] Xieift 0 ITiEW^blScom 0 ITiE^ 
-fbBUlWlSSfcJR •? »*>ix& -r-9 izti LX. Bf^-fb^a 

tmt -t&imm 1 lasox-^ieni^ra. 
GT-fe ? ^^fb-r h -fe ? 9it^&t . 

d<0-t^^-fb¥S*^a5^$il^r -f S^jHF— 
•y r«rf«rr 6^ y 9it!>U^&t . 
d co'v y ^ttSP^S^ 4. Six*: r -f s J9finr— ? C 
IftOHiEI^SrfilJD-^&iSD ITIE*HHb*Ki: . 
ComOITIEW^b^a^^ai^^ix^x-f i^/Ur- 



xte-b^^^a. ^>y^ftjp#a. iftorriE^-fb# 

[1**^8 ] XfiE-fe ^ 9it^9LX'^9 9i\L^fttz^r < 
i?9)V?-9X\*±M^ -y 9ttto^m:^ •/ WftJPS 

htz^v >9'Mmm*w?*9 ! 7>7)i>mmtf9& 

mwm*MLx\itf)-? h z t Z¥fmt-t&m#m7u 
m<7)?-9%mmm.. 

jp$fL§t^, dfi^co-t^^-fbs ^•y^ftJn. IftO 
ITiE^-fb. &N« at^PJ«f«PO^-«i*HOlRfc:. A 

[ imm 1 1 1 •T-9mmm*t>m*-jR htitz? < 
iS9/um^fr^mmm^zttm-&mwittffiint . 
i^)RB«»* sfifc^ -f i;9>m^\,ztt Lxm^c7)^m 
jmuzmitzomzm^mnxn t , 

tfO-b ^ ^ fci^JBf & -b ^ 9ftMJMb . 

's -y ^SP^Sr^SW-S ^ y 9ftmJM bttL. 

±Mdmmftii£m. aisxs. moiTiEfi-^^bxs, 

< b i> l -?c7)Xg(c^JS^-.|»ieii^xa(cov^-CBg^ 

xvmmmwmzmvx&iiThzb *im.b ~t& 
7-9m±jTm. 

imsm 1 2 1 xie-t ^ ^Migt't ^ ^ 

ix^: Tils 9 nrf - 9 XtiXie^ y ^SlXS-C"v. y ^ 
T&^J-Sl^iX/tx-f S^/U-t*— *t=#fLT. Um%<?>z.9 

yyr/^m<T^9^yy^mmj:m^m-r. 
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JIXfMc7>!*k wr ^*^< 1 1, i o?>igic*fj5-f & 
tBii^f <r>?mz^ \ \x Bi^«Ji#jfe § tix a k> . -r o 

[ARBS 1 3 ] K«^*^M^BXA>^t 4 i?9)V 

xmfc^mttizfe^tzmmzm-im^&t , 

d OftM^gW* 6 » 4>*ufcx 4 i^Ux- * £*} LTia 
9 *m feco-t 9 9 tztomti -fc ? fM&Z&k . 

<tti o^Kt;wjcE-r-&ieiiWf<7)xsov^TBf JHt 
«rai*«it $ tix is o . i cr>mmizB§mmmfim £ n 

om^wmzMLx z t z&mt-?&7-9 

c tmm 1 4 ] xie-fe ? * t aia £ ftfcx 

x 4 : J9)\nr—9 iztt LX . EliB#tf9X ? 7 ^TVl^ft? 

mi. 

mmco^mzi v >r «^k«si*«*t $ tix a o . i <r> 
Mmmzv^immtfmztittmz*im'tz>m±m<D 

SIS. 

[19^15] A*xV^'^x-*lci£9IT:E*f-§- 

•foayifc* Lxmrnrnzmttz f-ftm-xmzn 

±um nfiiEtt^mmcomzw. o T-tizn 
lt . s&^itnmm&izm t t^tc <tt -ss^x - 9 

[ m&m 1 6 ] xiex- 9 . T-9t ±ssmm 



^1 5%m<^T-9tmnm. 

[ 19] A* x -f V9)V x- ^ (ci^ 0 ITiE^ 

c^staz 0 8i*>ii4 x- ^oi*jo±iB8S^-fb<osnf mz 

m^tzf-9{z±M^rf-9^m\ l zm-hm^.mi:m-tz 

tzVfmti-&7-9n£.-ftm. 

c it^ja 21] tg 9 iTiE^-fb^a^^ nriB«*« 

X. 

±MMk *) irJEttmMMnWLGJR 0 tAhtlh x- ^ Ort 
<50x-^^«i7& J fifi$ix^x-^5:^-ri«^'fb<OSiW?S$: 
A^|-t&itffl?8A^^Si:, 

mzfcttz x- ^ fer±SEr - ^SE*tc*H-4 i838«£ifc 
[ 2 2] X-n^-9 K*f LT SE«W)fc«X0fi# 

&7•'-9imJ3mz&\,^x . 

Hlf^OSHf^Srffl^Tx-^fc^rtTBf^'fb^Sriftt- 

ieiei*^fr^x-^iei*«^t{iS'jo^(c#&iAin 

2 3 ] _hf£gltit*8fc LT, ««cS*^i«'Ht 

^m^-rais^isi 2ie«cox-^ie^^ffi. 
tmzMLx tmmftcommcvT- 9 Mmmmzim-t 
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tawc. £ <m^AY^mm.<r>'^tn < t i>-&t lx± 
mmmtk<7)T-?mmt&b amcommzmzjLtti 

imzm2 5 ] T-?m&m®bim<?)m®izmz>L 

a* *vc«4£ fc zmib-r&T-*m$mte. 
[19^2 6] T—?tmi&te<r>T—? mmmfr h 

±m7-nmuw<n±M?-9tmm&b\m(nffl®. 
tz&%&£tifcmm&'j?%< b t-ub ztitzmtnmz 
m^x. ^is.niUfm&M-tzbznmbi-z?-? 

[ tmm 2 7 3 ±i egmwg btx. m^m^mmm 

mm. wmm/mf&momwmm. m&SKffiiowm 
mm. wmrnm. 9m^ms^it&mwm. cop* 
<bi> i~i*m^hzb*¥i®Lb~tz>m?m2 6Uw&> 

m?WLt>tL. ^mmiz^itum^m^tifz'f^^^ju 
wx-h^x. 

±X£t- 9 smmtiwis&T 1 - 9 imrn® t imnm® 
m^x. m^m^mm^m-tzb^mb^^-9 

[|*#J12 9 3 A;bx4 : J9)^r~9^ffi^-9m 

? * ft-r h -t ? * -f turn b . 
•rtwm&tttx 9 =7 yyj^miMb . 

Z OX ?7> y/U^m £ tifz -r 4 l/9iV^f— 9lz^-;9 

znto-r&^yymu-TMb . 

mfr&x^mt&^miMb . 

^ n- ^ - ^ **tt an zixtiTJi;? > m-f - £ f ets& 

Z <T>*. 9 9 \\J$%.fr h &71 $ tltz t < i? 9 >\>=f - 9 IZM 



ix. m&mRv : &fc&^wy%<bi>--?>t>m j 5it 
cnm/mmizm tx^it-t hx9 3 yy^wmzmt* 9 
yyy^mm^b. 

z<DX9y yy'iv^m^-mi^^^ixtz'f < V91VT 

-9i,z^v9Z WOO? h^-v 9tt tVfrWt. b . 

Z cr>^ -x ^frtn#K*> £> ffi^i $ itTtx 4 V s * A'T- * iz 

9 £mfen&mtn£X'$im?&&m^&b , 
mmzim-t&im^&b tt-th z t mtttsf 

[ 3 1] A^J -r> ^"^/Wx- ^ frief- ^ fi 

b-ijtfm^tcmmmzmtx&itzvbtifz^? 

itzti. mfe<o$mttx$m $ ntzm-^mm s at 
&hzb*mkb?hT-9sm!m. 

^ ix^T-' <=J9> HE^izft lx mfccogm 

Jj^UzVt') tzWM^rM'ti'sMlMb . 
ZOimZtiXftbixlzi-' < =J9)Ut-9^zM txm*) 

zcom*) iijEm^mmzixtz? 4 ^9^-9^^. 

<D*9 9 lzftM?&* 9 9 ttMJLU b , 

Z<r>*L9 9 J timZtitz?<( ~J9)UT~9(?>-t9 9ffiik<7> 

^>yy$m*ttm-&^"/9ftMTMb , 

Z<7)^-y Vftm^lXtz'f 4 iS9)V7-9l,ZttLXimm 

ns^itcommmzji r>^}mms.x/^.^m^^< 
bij-y}i^t^xx9yyy^m<7-'x9yyy 
)v$mzw.-t c rx9 ? yfjutmnnb z b 

m^hnmmm^m-thnm j rtm^n.b . 

ZCDWlMftM^m^&jiZtitzT ^ y'9^m^zML 

xtffeco^mttizft^fzimzm-im^&b . 
zcr>mm^m^mt=titzT< ^9*7-9 iztiLxm 

^ t ^ ^ fci^HM- •& -fe 2? ^ i: . 

Z<ry^'vy%m^W)^^^tttzir 4i>9)Vif-9l,z 

3S^co^< i; i>-nz$£tt.mtxx9 ? yy/uim< 

7.9 =7 y £ flrt-T X ^ 9 V ^U55S¥S t $r 
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[00 0 1] 

im-jj&Rvmw. x-^ien&tt, Mi/tcx-^s^ 
^rnmfmm.izm^ h. 

[0002] 

ii . 7C^r- ? -t [II— ct)t- * fc 3 1 r-T £ & fc 
[0003] 

3t-flyXfA)^CGMS ( 3t- iS^ga^ 

[00 04] ifc. «i{fWBHB6 0- 1 1 60 3 0# 

L^ft^ovvcf*££&oT$itif$8£A* 
[0005] *«i!BU:. _kj$ L*: i d $r£1tfc:«*T * 

[0006] 

x- * $• * am {a-e-t ? * -ftr & * ? 9 itxn 
b. ^ yyzmn-th^ yytttoJMt. m^niE^ 



[0007] zcD7-'-?imj?m*T-?mmmizm 
[0008] ixsrr- ^m^mx^^ixtzm^mm 

[0009] *^J!teffiS5*-*lS±2r8;tt. ±l£x- 

* saws -ci an $ tt tz x- * f eoggflc ^ n^-t s m 

< t i> 1 -3<0XSCW«W-6iE«B*<0lStoir^Tfl«- 

^bMWW** $ tix a 0 , ci c7)i5i*^f(cnf ^WMi*«jfi$ 
& . £ *i£<oi*#a#fl3!i«a%s*i#*ig«D 1 

[0010] £<0^-*B£*&£'?-*B£3SW=ai 
[00 11] *W»fc«*7 r -^»l**Ji, IA 

[ooi2]*fc. *^Bjt^sx-^iaii^ffi«. m 
fevrnttrnzm^XT-fizttLx^immzmtb 
mz. z<?>v&w<^fm?yj?*<bi>-mkLx§B» 

[0013] ^BJ^ffi.&x-^S^^i, ie 

flWfciBf^flaaawis^nfcT* : Jstvm^zn lxm 
?mm® t \m<r>ffiMuzm # a ± #utflM*y»* < t 

mmzmm-r h z b . 

[ 0 0 1 4 ] $ ^c, *»HBt=«*-r-^IE«cfrttli. 
b h-liZ^itW&mSilzfotX^Zit&Z b lei 
[0015] 4fc, ^BJ^Sr-^«^^S(S, IB 

$m<oB8^itnmmmz£ 0 ^mmsxf^L^^m^y 
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c o o 1 6 ] atjt a > ; ?/i>7-?zmfeT : -?s.mi>L 

<ki locoigdowt, A*fc*fLT*^ffc«yi£ 

[0017] *&it<7)mm<?yj?%< k cm 

JKflco-r- * IBIMW k # ii/CCfe S . 

x. wMmazmm. v8^&^tcr>mmm*. tm 

Bf^t:?)il^J£#i«46. 

[0018] r-*?fl<0H— ^-^fcBfcii-SfctftfO 

mmx-zz. 

[00 19] 

[ wmm&<mm i tar , & v * < 

[OO2O]01(i. tttmnm 1 *MWlW»BIIIfc«» 
W^-TT'n-y^IlT'?)?.. £<75l21fc:*iVvc % A*l3g 
f 1 lfclt m^TT-o^:*-^ tffi-^tf-f* 
ft^-5r r < iSfUVem LX% htltzf- 9^ y t A - 

^•LT. -fe??<fc0S&l 3fcii£>*U 0f^f-?lf 
fi, 0U«f2O4 8A^ hJ*Ma-e-fe??tt$ixS. -fe? 

*ft:;S*i*r?*-*tt. x^7>y;^anis&i4^^ 

•XjuWMH. m—^ hJ*?->&mjiLX$kii%\^£ 
olz^ tthhffl-^r-ytfmiZti&Xolz, At) 

7-?*7>y^tLx, m^zmmzwix-wzTZ & 
x o tc-r h ;t^±ttU7 v^A-fL^sto^ t x-h 

^-ftHlSSl 6^iMA>ixS. i£9fTjE*HHLlH]ff81 6T' 
IZ. T-fMmRWJr-A Ifff^ff-pT/^'Jx-f £tt 
fln-f 6. <$W£1SIh]B&1 7T'fcL Bf^SEM**C«-3 
T. 01J;t{f8t*-y hx-?£ 1 6^-+ X*;Ub'y hcO^ 

if- * ££* l , mmmm& 1 8 k&s . m^wsp 

9 5:^LTieil^. y K20CSotHS. B^i-K2 



[002 1 ] Srfc. ±.mx-7y>7)i>!m®®,lA\Z. 

&mx'ii%<. &tz. ^ yymm&i snmmzftx 
tx. ^vynnztitiT-'A iSffrT-'-fiztttxx? 
jyy'jmmzMLxmvfijEtt^mmi 6izm&x 

otzLXi,^. 

[0022] ZZX\ -fe^-ftlUS&l 3. 
JBilHlKl 4, ^yrf«nllIKl 5, KOIJjEWMiaEI 
K 1 6 . ^P@5S 1 7 , &l^|B|»!f«HI|6IK 1 8*>i vf*i 
*^-=5r< k fc lo^08&(i, A7JC*fLTBf-f-fbJraSr 

2oJjLhcOlH]Sg-C'Bf-^'fLi5aS$:Jfei-C k tfmfhtlk . 

m®kmn<7>m®tem£&&titzmwffl. maxim 
m^commm. mmTcmmm. u&t%mwm* t> 

ftv^i. ffi^B^i^a-r^ia^O^iJW^. * y 

WiHriE-f >-^-7x-X(I]851 2*^TOC 
(Table of contents ) dfej£H]8& 2 3 ^1X^2 4 

2*>4>««W^3S§^2 5^i*^ix-i.W$B-C'$)S. dix^> 
cr)SS^2 4, 2 5*^cof&3'Jtif!BA\ Bf#-fb^^HW 
?8<7)-gBt LTfflv^^ix. IUS&1 3~1 8c7)^<kt 

lo, #4L<tt2JjLh-C, ^^Hffi#^ffl^^A7JT" 

[0023] Z<7)1&&. mm I 3 — 18<7)k'<7)mmz*$ 

locoH]g&T'BS^-f|^!iS*%$n 
TV^tf, 6^coWtR&coir>Zm&Zktf&-mk% 
0, 2oco0S&-CBf^-fbi!ttS* i Sfe$nTV^(f, 20(0 
@»<0«*-&*>-*<0»tcfflS^6 1 Sffl^aHRHOTrtA* 
<il-5$:S^C:t^St^|). 6oco[IIIfgl 3 — 1 8 

b&m&izii. zt>tzMiRMtfm±L. zcom^hit 
[0024] ^-(boatfffg^m^^^ 

<r>mmhmk Lxm^&zktfxz. v&mtw^h 

S^&CIk^T-^S. 

[ 0 0 2 5 ] mz. 1 3~ 1 8<r>ffim.RXSV§^lt 

nm<?>m#miz^xmyi^-&. 
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[00 26] ft-f. *7?lt®8&l 3fc:*Jivni* fyU 

2:, 2&J)(r)Wm*4 v+3 Hem 1 ). iiOflJ^x-f y 
f-3 lO-^ttTJ&ffiSH >9-V-'<3 3Z1tLX 
-fe^^-fktl3 4^3M'9. yf-3 lofte^rcoai^ 

Sr-eoi^-fe^^-ftSi34tCiHr>TV^. ^^^^113 
4tlt <yUtfA7JT-??)2 0 4 8yNM MMftTii: 

yf-3 20flJ«MWt^ 1 b'-y hCDfrJWI 

I3«At$f J: d&fBfi^-f b 3 6 a fc^H&K-f h 3 

6 b t fr'^ZKffig ZtltzAJlT-fCOl 

m 3 O B Htjc^J; d (C , ffi^CT-*- 3 7 a 1 311*7-'- 

9U3lbbi,Ztt&LXS!,1r?h» 

5K-r<fc3^ l"b^^rtO0f3i<OfRW3 9*flin!«K:i: 

3 9 a 3 9 b b fc#ffi-f & XdiZ 

LXl>^\ ZCOWrSlZli. ««3 9«0»j£tf>ti3r£* 
SOB 0 jB8?TS %>&o fc»J&r 4 Itttl, 8ttil$8<y} 
jHiTCIK £ § Jn $ ut-sHtOK/P £ J; 0 i6#> 4 

[00 27] A7 7>7>l'>>m®3$l 4(Cii. 01] 

i.tfl34^-rJ: old. 1 5b> W-/7M/y'X^J 

lnyi^»5^7L';^o •y^i«l^^-frc7)^.^7>' 

^^fflv^ihj^f ZCOX7 7 y-?=KF>f—9 
7Jjffltf>SSFP3 5t=«, LSB («Tfit' /h) #B$f§] 
Wteftfc&iJWf* kvW4LSB7r-Xht. ±12 
•fe^^-fbHISSl 3frt>(Vf-?t><AJl2ti2>. X??> 
//l-fflcOl 5t'7 hOy7 b 1 4 all jftffeW 

Itflft (ExOR) 4 b$-fflV^T^^5^x'5 + x 

+ 1 Cfto7t7 4 - H^ y ?WMft>tl. 1 5 b'-y h<0 
x7M/^14a(:li, H5£^-f J^&r'J^-y 

YX/^cryTftMA b'-y h^ffiKttJC^-tfrT. -b 7 ? 

^M^'X? 1 4 aA^cOUi^T-'-^fc^S 5*>£>tfD 
XK^-tbte. 1 4 c tct 9Pfl&Wf&afn# 

nmmi 5izmt>txh. 

[ o o 2 8 ] i i x\ i.m&.fH&m&RVT" u-c-zM 

fflV^lfiV^. :<Ol6Cfc^t, 1 5 b'-y hc7)>-7h 
l^'X? 1 4 a<7)#b' y h*^^til^*^m^'f yf-1 
4 f O&teMiR&^zmbiX. ZCDV)®XJ 7fl4f 
li$iIffll^F 1 4 sfl^OWitf 4 b'-y bmm^-flz 



ExOR0S§l 4 b£i*£>*XT^.g>. £0«k 3&«j£<9ifflffl! 
«?14g cdSMHIt-'- 9 ££Mt$ •£* i t iz X 0 . £j£ 

7'J*7 77l'tf>#7 , y-fe«y NffiSr, IrUlf 1 6 

* u v commmvs-j uvmt mmmn-t hzt 
zcom^commmb lth issued 

tun sfflse^aft (exor) i&aa (and ) . 

ffilft (OR) . x7MIfJWH. ^r*J. £M 

[0029] muz, ^ .y ^tmm» i 5 fcowciftw 

\*L9 9\t, 2 0 4 8/nM bcOJL— (f-r-^M^ 
4 1{:»U. 4^^ btfO|S]Wffl«{4 2t, 1 6y%M h 
VY^vVW&A 3t. A>M hCOl^O^tiJ^ (ED 
C) «W4 4i:**f«WSitT«J«$ilTV^. »0«aj 
ff^WW4 4<0»»)«aj^i. a-ff-?««4 1 
S^7fM4 3C«LT«^iX| l 3 2 b'-y h(OC 

^ y ^7 H UX^C R C LXWtZb tfWfk 
[0030] -fe^ '9 '(Dnmf^hiof-f i-yrizttb 

xm^ttMrnztfrt-mt lxu. 4su hcommmm 

8coi"Aj. rsj, rcj , r d j {ZXZtl^tiM.-? 

tz. 2t' vhcr>mmmzm^x^ z<t>aj^ ycd^ 

$t/nM b^GLX-i*-? bfrhWiu-T—h-r iZkifl* 
WhiXh. ttb-h* 2 b'-y bomtf r 0 j WtSTA 
BCDj N rij^tj rscDA] , r2j^i:# 
rCDAB] . r3 j c7)fc i= TDABC j COkolZty*) 
mz-hZklzX*). ^co&A^gcL&v^-tr;? 9<r>mM 

^ hy^->- fAj — r D j b LXit. mi.Hl S06 
4 6£0^-v 5 ? ^ 3- K»£flUBYS -g. . 
[003 1 ] ^v^««4 3rtfcUi. 09(C^-TJ:d 
t^»9>4)«lHl^-f-T'J>i.CRC4 5. 3b-<7)?F^r 

^«x-fXx'COi:'<?5fl*^^-r®4 7. 7KUX48. 
^{t4 90=&«lS*^tt^ixrv^. CcOrtT', TFU 
^.4 8C03 2 b'-y K:t'7 KX^^V'T'yW. Clc7ylS^C 
(S. b'-yh#{a-c-coKBy3iSS:Sfi-fC:i^J:0, Bf^-ft 
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+ x'5 + x2+l *«fflV*6*rCV*4*£, SS2. $531% 

c^x 1 ^ x^ cofti?0(;, x^—xtcMje^i. i 5 tr>y 

RC4 501 6t*7 hfc«flHBfc*«ffliiWlfr4ii:fc 

[0032]^. _Li2««*tt, _BG L£ J: o fc, «t 
flsffltfwaBifltiHB, S&TcflUMtflL ffitsfctttSSffitSfi 

[ 0 0 3 3 ] <X(=, »OJTjE«r^rtIil» 1 60ftfrCT$: 
HI 0. Ill 1 Cm^<50Hl 0,01 lKJjV* 

T . Aa#f5 1 tcti, JJEH 1 <0^ y ^ftJDHIR 1 5 

ff^ikcoi y^-Msiil 4 8AM hfc&Wil 4 8i^y 
^f-^i^l£SiOi LTfcO, A*J«Ff 5 1*» 
£>«9-f -r S^/kr— 4 8/s-f h&fc;2 btbhti 

ciiy3-/5 2T(A8>M hOP^'J-r-f* 5 

T m 2 o^-fbHT'S) & c 2 x y 3 - y 5 4 tc>* h ti 

C2xyrJ-r5 4T'{±l 4/»nM hOQ/N'U-f <tifi 
Wn^ti. Z<OQWr<i±&m®8&5 5%-ftLXC 1 
2(Djf>l£ix-tv>&. ;<?)Clxy3-^ 
5 2*^«0P, Q/N'U-r-f 1 7 O^M h^TXOUi 

-f -^Sl^W 5 7 Srtf- LT £B;*JiSHP 5 8 «t 0 5X 0 tt£ 
it, 0 1 o^dMmK 1 7 £>*x& . 
[00 34] ^cOctd^OITjE^-fLIIim^V^TBi 

5 7^ ^A-^SS 7 a CM ^A-^(Cj:*R(EA«ff 
iKLfcQ. c 1 f-^Wcv^o^-f yA'-^JA 
[00 3 5] iCOJSSr^-^SElftSrift-*-*^ 
U iv^^t #£{2fi&W&B£aJ:*>t;r*3»t&x 

±4'U h^T'OX^-^ajfTI*^^, ift'^ ('fl/- 



xhhztfrti. m^tf5 ffi?m±.h & t . c 1 

ti*fcffljE^rX«iRinEt : S:*. av^4®H)rc7)J*^ 
(i, ffltfclA-f hT'€x5-#£t&kfTjE^Ti:V^ 
«#$r#!Bfc:3:&. Sv^ s 3, 2, iWffitmOrt&lZ 
oftT. R9frjET#4W*0«t;l-C»9><. .HiSrflffl 

[0036] ;<7)^, "ftbJ >/<-9(r>^m^i7dm 
mZMiUi 2WffiWSMfcLXH<1>mb . ^.WR* 

[0037] $4>C A v*-?<rmXSbh^\i$m& 
WbLX\$. H10, HI l(T>mi3m^5 7^{iS 

. «xii'cix>3-/5 2<?>mk*?xm. 

•rs i 3 Lti o , x-^ ^Bf-^-fboafflfstcjs txw 

xvmvtz o . &mm®Mmz x *)$mthm. z&z 
£%m^it^mmmxz&z\bitZ)mx'hK>, *tit> 
ZM*-'&£>itxtiim-tz>zbi>-*imx'$>&. 
[0038] zzx\ m 1 2tt. ismvsfiEft^im 

ffil 6<0i&cr>Mfamb LX. SE^JIUSS 5 7 F*K0-f 
-^»5 7 a<oaa<Offi«fc:»f66«tfl«l (ExOR) HIS 
SP6 1 *#AU. C 1 x^rJ-^5 20HilS-f : 5r^A 

I.. 

[0039] mfoWlZ^ ExOR0S&gf 6 1 (±, CI IV3 
-^5 2*>^>a@lH]Sg 5 6 . &Tf±M&mffl®B&5 7<7) 
4 WN'-^gB5 7a^^LTK0iiJ$iX-l>l 7 0^ h 
Of-?. -fSr^W^x-^C li 70ntl69 — C 1 

170n*22 aiXAUf^f-^Plnon.21 ~P1 
170n*14 . Qll70n*13 ~Q 1 1 7 On ? L-TSf 

fl!!Wfta*l (ExOR) ®ffi*m*,^tZT-?$£MZ?f^. Ex 
ORHSSSf 6 6ti. 14 8/nM hOA^f-? B M8n — B 
i48»M47fc»LT»fl!lft«fta*l (ExOR) lUS&S-fflV^x 
-^^5:^0. ^ix4><7)ExOR@SSS¥6 1 . 6 6tfflH 
A,ix§ExORIHS&*i. lv\W ht^*>8t'7 h«0A^JT 
1 t'-y h<73©Jffll7 !r -?-C-t&7K$n-l>Bf^<7)8t* y 
hx-?t«0#ffl!!6<JiiSfa (ExOR) Sr-efl-fixt&ia 
5r8h*7 hExORHIS&T'ftO. -I<0<fc 9^8 f y NExORHJ 
S8 (J5f5£<08h'-y hx-?*<5j--;H<7)iS^-J±'f W-C- 
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?®mzWm~tZ> ) ExOR0g&f¥ 6 1 Tit 17 01, 
[00 4 0] Z<7>mi 2t*>WC{4. 17 0t'7h<?)i 
£:frLTExOR0S&f¥6 1 1*10 l 7 Oii^#ExOR[HS|C-e 

6 4 i f y Y<m*ftmm&tt 

tX. &=?62frt><Dl 7 0t'7 he>mti8&Z*<7)*& 
ExORHIS§l¥6 1 Cj£&*>, *-/Vte*o. -f 3r;b*> 17 0 
b'-yh<D:£T£ "0" fc^*Jta&*W»lM»S*t&. ExOR 
0S&P6 1<01 7 OffiW^-ExORlsISScT)!*). D5-yf-EIK 
6 3*^ "0" 3Q«a^>nfeExOR|IJB{i. SK?iJIU5S5 7 
|*]<yM y^- ^5 7aH«0f-^ Sr-e^^^ai^l 
U D5v^HI»6 3*»fe "1" 3WS4>ilfcExOR|iI» 
14. W12?iJHlS§ 5 7 F^c^-f 7 a*^«0f- 

E8&5 7P"WM Wn'-?SB5 7 a^^tfO^'-^^r-f-cT)* 
4ai*f iifcfc:**. ExOR|3I&#6 6fc:oVvc 

{4.14 8ffl<7)ExORIUS§$:^- U aW^fi^ 1 4 8 1* -y h 
•C* hZt W\\± . ±8BExORBl»Sf 6 1 tf>i§1=S-i; 
$> 0 , SHF-6 7 fctt&Sfl*: 1 4 8 by h<mmmtfD 
"7 y f-HlSS 6 8 £ tf- LTExOR[U8§|¥ 6 6 1 4 8 f@« 
ExOR\2imzZix?timt>ix2>b2it,Z. D7 y^-lH]S86 8 
J4-T ^-T'/WSB 1 6 9 a*HHbHM&9(C J: 0 14 8b 

•y hnmrntt-ju-enfriwimmztiz. 

[004 1] Z<7)ffll2<omzt$\,^T. ExOR@gSSP6 1 
14. C ll>3-^5 2*»&3IffiBIK5 6. ^A'-^ 
g&5 7 a £tf-LTSx Officii £ 1 7 OjU VCDf-ft 

UTc0tt#7-*-^C l 170ntl69 -C l 170nt22 atXv«'J 

"7" < T — P 1 I70n + 21 ~Pll70n+14 ~ Qll70nH3 

~Qli7onW7-'-^tcSfLTWfl!lWlfiSW (ExOR) 0S& 
o^Ttix-^^m^^T. SO 1 4 8vnM hcottffi 

~T ^ C 1 j 70n+ i 1 ! 7 On + 22 fcWLT* 1 4 8 t 

•y h<7>minmzmttzT-f$m$:ftir£&£ oizvx 

i>4^. 

[0042] d£7)|ll 20EJgStCt3V^Tt>. JbKH 1 
0.011 tf)^ t Ha&ftUfl3MfeP& £>ixS £ J4£> 
OkX'foh. ExOR@SSSf6 1 . 6 6<7Hvfft.A>-3r 

[0043] ±ffi8fff SSt4. Ji^Lfv: 4 3 JKffcBHr 

^sbsmmb. ^itTc^'Mfg. w%%mwvffim>. ten 

\,M>ZbtfX'%&. 

[ 0 0 4 4 ] ±ier-^^#Si: LT<7)ExORIU 
&&?¥6 1. 66Oftb0(C. AND. OR. NAND. 



NOR. -i* vA-hHKWgtfcttfflUCfcJ:^. 

8 by h#MT'l b'-y h OiS!tl$8 S> •& v ^4H 7* — ^ j; 

&«ffl«««:ftajan(Cfc. 8b y h<r>ffiW7-?lZ*t 

lx s by homr-fxniimg.znibitx 1 4 < . 

£<bfc. tilW-^Ol •7-HCfflS-r-&8b* y hcOrt 
^#t'7M:MLt^WflAND. OR. ExOR. 
NAND. NOR. ^yA'-h@K5:l^Mtffiffl 

LTti^. 0Utf 1 48^-r h-t%*> 

hi 4 8x8b-y hOx-^CcMLT. 14 8X8t'v 
hoa^-^fflv^ft&CfcK&O. ££>KAND. 
OR. ExOR. NAND. NOR. A hlU8&£ 
ffl^-g-^T fiEffl-r l> J^r^(4 . ztthc^m^h^S 

fthmt Lxm^&zttfX'Z&. ttz. mmmnm- 
osaiw-**. $ * ri^ne^ffc^fewwiT* set 

[0045] §^>(c. i<0*lO|Qi[i0JBJBt:tJV^r 
«4. ?nx^ >-^-U-7S^ISOITIE^-f-coWcov^ 

0. ZtLi,z^Tli*micr>m2<r)9mcDMmbLX® 

[0046] mz, m 1 <o$m®& 1 1 x-co^^t^m 

fcowt. HI 3 ?r#Bl ^> . Cl«il3 

1 6frh<t)7-?tf8 b y h (1 ys'-f h ) 
*l. A^)SS^7 2{:IJ8h'7 hOUWffi^^SaTfc 
0. Ztlh<08t'v hf-^ll »SS[3IC|1IHW)-Wi: 
LTCOEXOR0SS7 3^^^ixT^fWI&aft*>'t A>ix 

d<?DExOR[E]g§7 3*^»8h'7 htb^J^'. 
masfrOSSffifik ^X{f8- 1 6SS«EI»7 4CiS^ 
T, 1 6f^ry^t'7 hCSSftSiXi. ^^8-16 
3E«EI»7 1 6SEP^<7)-0<]i: LTI4V^ 

[0047] CICOH 1 3c7)i9J-C14. x-^^P^fft-S 

b«y b<ommmzm^t:vttimmzmLx^&&. m 

W$gcob-y MR(48b* y h^RR^$^-T. 8-1 

[0048] mz. mmmmm 1 stiov^raw- 
iwmcommv-Fso^ S3zm^x. ±ies- 1 6 

^mcoyu-M.m&.xr^im^t otw. ci^8- 16 

^SS-r-^^V^OUTJ)^ 1 3 6 0^-v^^Ut' y h 
CK?) 1 1 3 6 Of ^ y*/l/b'7 h« 
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£3 2j-v>*)ut'-v hnmrnv-wimztiz tPi 
TflBt-fkt. c i»*»aojiia*7u-A»n»i'7-K 

tflUc07l/-Aco|5l^v-H$rM^^-ti:^^LT. ±12 
4WScO|ilWV-KS0~S 3SrffiV^ftTV^„ .Ift 
^ORJWV- F S 0-S3li> SmT^y— F<7> "1" , 
" 0 " «Wv^i9)5fx7;H>-Afc S v^iitSSffil? 

h. 

[004 9] .TcOi-3&4Ji3K<y)|5]$<7-FS0-S3 

-ft^x.?.. -rsr*^, ±tE4a«^)i5i^v-Hso~ 

S3 5:im2t'7 hT-^7 60#b' / Ft, ±12 
2t'7h OftflHR 7 5 t" «y h i: *\ 2 OCOExOR0fi§ 

7 7. 7 8 let 0 ^ix^ft^ffe^SftSfu wz^n 

C005 1] mzm 1 6ti, mmweo-mt lx<t>% 
7 j x^f«f < *7mmm.foi o 1 st^ltv^. 
:<of^ x?#fei*i&tti o (t»jfcK-b^?Li o 

2£3TLT:fc9, CKOtm X?#cl2#*$£ft; 1 0 1 <0flffi 
a^Jt-ECHdrt^T, 7D/7Aflf«tJ)l»TOC 
(table of contents ) 'J — F-f V (leadin 

— KT^h (lead out) 1 0 5 fcaWftSSflTV* 

^tii. ±ieroi/7A^i 0 4CJt-fV3r j ^b'7 r 

■Mam #8W±f2 y - H-f yffi.® i o 3 T*ssii4 . 
[0052] ±Mmmwcr>-&t lt , -f-^mmm 

«HsSl 0 5K, Hi53iJtit$g, W^{f«f*:ll*<0«Jg#^ 

wzmzyktsXoiz^htMz. zixzmmwtLx. 

±j£Ltz6m\£l1&l 3-1 8cr>'Jr%< tl> lo. 04 
L < <i 2 -?lilhT'B&^L*aJl£J£ t T f# hixtzm^Zf 

-?tz$m®x'h&?°v7yA.imio4izMm-?z>£ 



y-H>f 03 i"jt>rt«tc, wmbh^\m 

[0053] <xt, *nB^x-^s^a. -f-fm 
£gmomm<?>Bmiz^x , 0i7£»BL$ra*s>H 

[0 0 54]I17Ct5Ut, i2£S&tt«0— flBJi: LT^ 
f-f x^«sa«Slflsl 0 Hi, 

•y Fga i o 9 (= i omieartsanfcwRfefi.*. 

[0055] S±^ y F§£«1 0 9(3i 
-f-f i^/Mt^-ti, TOCf3-7'i l lRVTyri 
1 2fc3*£>ft.g>„ TOCf'3-y'l 1 l*^ti, f'U 
?ttffi»»S*l 0 ltf>±12U-FM >M®1 0 3CTO 
CtflSco-gSh LTK»£ftfc±ffi»J5ffl!«L 

mmtLxit. mmmw&xxmm*it^x'%mixfi: 
mmw?, ^h*p& i c*-f, rom^-f, 
fj- f , it*- Ym^wm^x&htozmwmmit 

[0056] S^ y F^Sl 0 9H7V71 1 2 i 
ftL. PLL 0S&1 1 3^-ftlX 

K 0 Hi 3itfcf-f5/*/Ht9tt, RSB^KIIIK l l 4 tc 
iM^ixT, ±iei2 1 ORfflftSDHlSS 1 8TftJn«nfcR 
JWg-^^dt^fT*)^*. RW^ffiHIKl 14*^cor 

-f ^*^;Ht-^«i. «W®SS1 l 5tcS^ax, ±IB0l 

W^ti. 1 G^+y^tfy h$-8t'-y FiOr-^^ 

^yux-^ti. ^OITiEfl^IilSSi i eizmbtix. 
Ml OW.*) ITiE^-f-fklllSS 1 6 •C'0^^-(bc7)i£jaSi: t 
Tcofa-^-ftJaa^Sg^fiS. OT. -b^^^lHlSSl 1 

•fe^^^mssi i 7sy^-yr^is[iisgi i8ii ± 
tea i o-fe 9 tikmn 1 3 av^ y y#jD0SS 1 5 
m-?&i><7)X'h&. Aiz. T^-rv^T'ivtmm&i 1 
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[00 57] c\ZX\ ±.i£LK£olz. ffiflWffcHi. ± 
fBH 1 <0-fc ? ^^IDSS 13, X? 5 y 7"/H!ftai5lifS 1 
4 , ^ y /ftJoEIB 1 5 . » 0 iTjE«^-ftHI» 16,?? 
1 7 , avraJWftJDHIK 1 8 W vffU^Sr < t 

4-1 1 9«, ^zm&^himtf'&gtzti 
4 -cnvsmuomtztijGLXTX ? ? v zf)vmmn 1 

1 9T0m^9ftttSmifi~ HI ^7 *"ttflnlUS& 1 5 
TO«#fl^(Ctt«LT^/4}«III»l 1 8T'<7)Bg 
-WI«JIA 5 , H 1 WIS 9 tTjE«^tHI» 1 6 TOHg 

■f^b«yiK»KUTiROinEa^biii»i 1 6tob§^ 
aHHtassa*. h i co^tffliniK i 7 xcovsmtamizft 
mtxmmwi 1 sx-nvs^SL^immnK s^aa 

im&i i AX'(r)mm&.m\Ltmtfi, ztiz-ti&mt-z 

[0058] mmftM®& 1 1 4T"<7)Bi-WHL*!UI 
(4. ±KH 14^>il5 t ^CSWIILrt: «t 3 (C «&a 

mta-t^ztx-nhtih. 

[ o o 5 9 ] mz. mm® 1 1 sxcom^-m^tw®. 
(4, Hisc^-tidc p^sinissi i4*^i 6 

-8^[HSS1 3 lfcaS&frC 1 6f^y^t'7 htf 
8t* 7 hx-/fc:3iaft£*l*: JLIBHl 3<OExOR 

051 7 3 IZttm-? SExORESS 1 3 2 Ci* 0 . i«f 133 
j} % t>CD8 b-y h C0»tit$8 t OSMfeWf&JIfn £ S d t 
X\ HI 3C0A^jSSg^7 lC:«*&$ilfc8b*y hf-^ 

ssi i et,zm^tth. 

[0060] mz, ifiorrjEfa-^-fbiuss 1 1 #i 
itf±iEHi o, hi lcommjE^immcommm 
hi 9, m2 0(Dffimz±*)ft£>ti&. 

[00 6 1] ZiX^comi 9, 02OC:iSVvC, ±iea 
P0S51 1 5^T«P$ix^:-r-^c7)l 7 0aM h$>& 
WillOisytfJlrZltttltLX. 4Vf<>-?& 

142aSr^r-f-5.Siii^Il]S&14 2Sr^t, SS0SS1 
4 3 fc^LTSI lWg^sT'&SC 1 f3-y' 1 4 4 (C 
j£6ivtvt6. c^cif3-/i44i:i^iiSi 
7 0AM h<0-f-:?<DI*]2 2aM h#P, QA-'Jf -ff 
J>9, C lf3-^l 4 4T'(4, Z.ti.t*<r>Wr 4 "t— 



44#>£>(4, 1 7 OaM b^x- $iXT, SISi 
HIK1 4 5 fctf LTJB 2 *>«WCa*C 2-^3-/1 
4 6(ci*£>ix, A-y^-fx-^^ffl^Tti^OiTIEfS^-fb 
tfmZtlZ. C2x3-ri4 6*^c7)til^)T*-^«i, 
Hl9tf0g®- Clr3-h'[lI5&14 0lCj*^>ix?>. i 
it(4, ±IB31SIhIS8 1 4 3S.IXC 1 f3-/ 1 4 4 1 m 
«c7)k<y)T'&9, .I*iS><0jBaiIKl4 3&1/C lfa 

-yi44tmmnmmzm&L'noztiz£*)m 
ttjmmtzftohox'hh. m8comx'ii, mmmm 

1 4 7&t>'$S30fX-^S§-C&6C 3f 3-/1 4 8T* 
LT^*. dcoSS[IlS814 7ai>'C3 7-'3-^'14 
8 . *>S^(4SIg§ • C 1 -r 3- H HlffS 1 4 0 X'Mmtfifc 
m y )sTsE®.mkWt&Ztl. A-ijf^L«14 8AM h 

coT-^^ta^s^f-i 4 9^it-txM t )ta^tii>. zco 

1 4 8AM b<0-r-:?(4, JiffiHl 0, 01 lcoc lx 
ya-^5 2(cA:/i£ix£ l 4 8am h^T-'-^cfflS 
~$-&i>cr>X'h&<, 

[0062] *LT, HI 0, SI KOiftOITIEflF^fb 
®8&0??ffi?iJlIIS&5 7(%7M yA--^»5 7 at. -f ^ 

/ n'- ^ commtz i h vg^-ittfm ztix^&^&Mi^ m 

1 9, [32 0Oi^DITiEa-t'(tlH]S&W||ge5iJIallf§l 4 2 
ftoZ£tf!&mtZix&. zcom. HI 0, HI 1 k& 

izmwLti&wm^itymizttmLx , *<oiawb*» 

[0063] iClt\ H2 Hi. ±I£H1 2co^0fnE 

<r>m&m%ffij$.&^-?mx'h&. 

[0064] ZCT>m2 1 iZti^X . ±IBH 1 2C7)HSE^J 
0SS5 7rt(^)W W^-/»5 7 aOtttfjPJKJf A£iT-* 
ExORtUg8P6 1 t^JCLT. 1TOJ05& 1 4 2<7)-f >-vn' 
— *«1 4 2aOA^ffllSyS@HIS&l 4 3cOA^)W^ 
ExORHISSgpl 5 l^'JfA^ii, HI 2<7)C lx 
V3-/5 2OA^ffl^»A^^^Ex0RlH]S§P6 6^ 
f&LX, C 3T3-/1 4 8cOtti^W^ExORH15SSfl 5 
6WftAZtlX^Z. 

[0065] ZiX^COExOmS&m 151, 15 6(i, ± 
3*L7t«tdlC, HI 2OEx0R[H]S&Sf6 1 , 66tci-g.7 ; 

Zti^tim^it-t h tiitoryf—jr $m*Wt 
i?n?£>9, EXOR05&P1 5 1(4, mUf \ 7 0jl«08 
b'-y hExORIUSg^ X 0 , *£ExOR0S88f 1 5 6(4, 14 
8{lc7)8b'y hExORIUSgKJ: 9 ZtlZ'tlffif&.ZtlX^^ 
h. ^r*i, leiid^Hl 2comOITiE^-fbtHjSS<OExOR 
ES8S¥6 IT', /N-U7 i -fx-^&l^< 14 8AM hc?>ffl 
$Sx- / (c^ LTaWfgClS t fc r- ^^JS* S M$ ixT 
V^i,it^-(C(4, ExORIUSSlfl 5 1(41 4 8fflc7) 8 b y h 
ExORElSSCi 0««$^&^i:(455l&T-J>S. 

[0066] dC0H2 ltfO^l 5 2(C(4, Hi 
^6 2(;«^$fL^atff?8(Cffl^-r* 1 7 0 b y NOI 
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EXOR0S&H1 5 1 1 7 0<l«0#ExORIUg8^-?-n-fiX 
«*&S*VO**. D7-yf-lHl88l 5 3li. >f 

fi54 ttti&siifc i tr-y h^m^iiiMi^icje t 

T, aSKFl 5 2A^«1 7 0t'7 h?>il«#8£-e«44 
ExOR0S§Pl 5 1 fci*&3&\ 3!— /Wfn, ^*>*> 1 7 
Ot'7h<^TJ "0" k^&#\^JM$yffl£;fc..g>. 4 
fc N ExOR®S§ffif 1 5 6toUtli, 1 4 8fflc7)ExOR[llS§ 

t mmco i4 8h'-ybTh&zt mm . ±ieExOR@ss 

» 1 5 1 0*§-£fc 0.ffifl57 
1 4 8t* 7 h<y)£ttif$8# s D5y^lI]&&l 5 8£rt"LTEx 
OR0Kffif 1 5 6|*|CD1 4 8fflcOExOR[UiKfc-etl'eiX51^ 
ixi.t^, D^-yf-lHlSSl 5 8{±>f *—?MaFf- 1 5 
9<OBf-tfl#JWi-^fc± 0 1 4 8b' -y 1><0&tit$8*>3j— 
/Hf o b "f h tMFVt9StiM £ *i •§> . 
[0 0 67] ZOXolZ. m*)§IiE\B\&<7M V*-9*? 
ExOR0g§^SrBf mtvmb txm o z b t= J; 0 . ©MT' 
*&$r»t*Hb& s 3S3K-c$*. 4*. >rt-*m> 

RSrWUrr & £ t tc J: 0 . ii^T tS^^T^nf ^ft 
K/Ucor- ^ fc *\ i 5 -Vmtm <tchb WsP^S 
mbfthT-fbfr. t^'Jf-i W^/K0S*fc:JCt 

§<iB±T'§ . S < fcHibF-CS * < 3r£ J; d SrftJ 

%mi^ismvmzBtfzt&zbi>x'Z&. ttz.m^ 

Itcomb LTti, JJEEKaoffiKDJ: d £ 1 ttWSfc 0 W 
R+t' y hto*&3rfc*-y M&k&O. iOh*7ba« 
*£&Bg^ffc#T-£ 4fc*>. -r-^-fe^ a 'J f * ifWc 

-f^x r fl-engi-r h z b iz <t o , — »x— y j&» ^,ti 

COO 68] <J:t, -fe?? 1 1 7fc*Jt^TI4, 

±t£ia 2 , m 3 1 ftici^Bj t tz x o iz . ienB$(c±i e-b 
imzffi*i>cr>x't>&. 

[00 69] 4fc, ^y^ftKiaKl 1 8fciSVvC(i, 

se»n*fc:. ±iB^ yr#jaisissi 5tfcv^T, ±M27 

-0 9 ^{ciJtBJ J: o ^Bf^Hbtag . -f^chib -fe ? 
^HJMfcSr*^-*^ J'? *>/<-[ W^-vcDiRg^, 

[0070] mz, 02213, Txrjyyfr&mmfo 
l i gcoMfamt^LX&K). %&?16 ldi. 017 



ZtlX^Z. I^SSf 1 6 1 *^«fV ^/kf-? 
t±. fi?iJ^tf±K04tc^-rj:o : 3:1S«S:*-r'g.Xi7 7y 
^5 1 6 3T'r'X^5^^5JiaSiX, lilD^16 4 
iOBXOaj^^tS. ^COX^^^T"^ 1 6 3tCOWC 
±|£04 i:*(3lKB>1L^ i d 1 6 5S 

vry -fe -y bm ($>2>Mi.imm ) 1 6 6 £ , sfEnm 
1 7 lfr^m^-nmmrnizfctx&itzit&zbiz* 
o . ug^ti-t-ft^fl d i k i> . zcvummm 1 7 

1 T'ti, ±12^ -y ^IfflS 16 7(7)3 f-tf 184 6 

72^, mmm. w&zmmey&mmmm 73^ ^ 

^ix&^hgBilS'HWfi 1 7 4^tcJ: 0 . Bf#co 

-fe -y hffi i 6 6 &mw?& . 

[007 1 ] ^ix^><0#lHlSSl 14 — 11 9WvT;h.-e 

ttfcSr&Cfcttfif&LfcilO-C**. 4^c, Bf^oHtf 
«?&»r«ffl«i. W^tt'-b 9 fffimxty r>$kthZb ifiX 

znwm&ftofrm^ wtmw$ : Lmb-r&z 
bizx o , v&?i\L<7)m%m<&*b hti& . 
[oo72] a±mw ttz SDt#^K'Jis«. he 

Hf^^k LT IBH LT < i k iz J: 0 , 3 e-R&±, »JK 

[007 3] -fe^j-U-r-f/Hl^filffiS:^ 

r? t- $ tlX i> Bf^-ft $ ix?t 4 4 X'h h cr>X'3&X'h 
v4 ^m&mx'^izxz h . 4^:$ ^tc, 31«^ I c 

[ o o 7 4 ] mz. *$m<7)m2<7)mm<o&mt l z-o\,^x 
wn-fh. z<r>$&2cr>mm<oBmi$.. ±i&Lfzmi<om 

m*ffij$.i±. mftLtzmit l z?jk~t&r)X'$>&. zcomi 

eoffif&.<V&®8, 1 3-1 8^F^^gfr*H:oivcUJlT 
[007 5] 01tfO-b^^^L(ElSSl 3{iMaL^10 

mmcmmb mmzmtft-ttiifx^tf. ? v-fiv^ 

S0B81 4{co^T*i» 02 3tc^-rtt«S:ffl^Tv^ 
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[0 0 7 6] ZCDm2 3t,Zjik-tX-?7y7jUW®2\ffil 
4{Z&^X, -r-^A*ffi<?5Wf3 5C{i» LSB (i 

7T—xhx\ laio-fe^-ftiusgi 3*^cor r -^* i 

X?14all flEffeffliftJlft] (ExOR) @g§14b2:ffl^ 

r*rit^3B*x>5 + x « + 1 

sWt^iX, 1 5b'«y hc^;7 hl^X? 1 4 aldi, H 

tR#-^<a . m*.«±9*Tv v wrwm 4 tr y b oil 

tlSJ: 3t^roTV>&. •/7M/yX^14aK«it 
/lf-?«f3 5K«A71f-^fcll EXOR06S1 
4c(:i0 SMBlffJf&ilfllfr'k £>ftT , m=F 1 4 d «fc 0 BX 

[00 7 7] ddT, ±IBTU-b yhfi (tttttt) 

hZb ifiX'% h . -r=Sr£>*> . ±f£[2 2 4<07'Jt'yM 

fflfso#^M hmtmmism.-r?>zbtfm?t>tL&. z 

mwm, wmtmrnm. m^mmximm?. nam 

mwm. mm®, n-m^wmati&mmmm. 

m&m^&zb&x-z. £tz±Mimmms.tLxiz. m 
mmmmm (exor) mmm (and) , §&gfn (o 

R) . ^7h»»9E«:ttffl-C&S. 
[0 0 78]^, iC0^2<73HSfe<7)®®O-fe^^7^ 
-■77btLTIi. Hitf. H2 5K;^-J:?&k?>£ 

[0079] Z(r>m2 5l,Z5jk-fl:ot,z. Hr??ti. 1 
*t1 7 hOl 2^, -T^*>20 6 4A-f h*>£> 

Bit 1 ), £<0+fc*-f>'?'-*2 04 8AW h£-£X/C^ 
1 2ff<?)mncOffcr)9tMiiLWt / Zl l Z^ 4A-<r b<0 I D 

(»BMt-*> k . 2*U hCDI ED ( I DJiy-mm 

k. norsv (^d) kj^cicoMBfcKa 

c (x5-^Hi«F^) ^1ES$fxTv^. 

[0 0 80] ±151 D (SWM-r-*) i04AM Ml @ 
26tc^-T«i: MSBflHcofk^UWN'-Y h (t'yhb 
3 l~b24 ) ti-te^fltfgj^lSO. m*)<7>3JU h 

(t' y hb2 3~b0) a-b^?S^^)£ot^5. 

?-7/b;^r, it'7h<7)h7'^y/m if 

vh(?>%.m&. 1 t'-y l-CO^HI. 2t*-y h«DX'JT:5M 
r. 2t'y h<0«##«0*fif?g*^«oTV^. 

[008 1 ] mico^yyttummi 5-m, ccoid 



«flWRKJE tTflaRffb' y hm®.X'<n>X-7? y7)\s&® 

x-h h nmsm&v&t zbizzv. *$mtzmtz t & 

X'%&. ttz. ±U2J<4 I ED ( I D^y-mm 
V&fiL&Tf&l*, A>M HC0EDC (X5-Ettij 
Vm) cr>$Lf&&T%5m$:±imffimzfctX3£3Z^2> Z 

[0082] 0 1 cvm*)snm^t®8$ iebt 

Ttt, ®2 7K^J:o&«l£OIs»7BV^iT.S. d 
02 8^-TJ;o : 5:««F^^>^«i7'o.y 
?»^IV^ni». H2 7t=:mvC. A73^?2 10 

t»SEaico^«y^f«ipiii»i s-h^^-tim 

xyrj-y2 1 ltCjM^n.^. dcOPOx^n-^2 1 
l^A^f-^li. H2 8^-fJ:dtC, B 0i0 ~B 
191.171*51 7 hxl 9 2^'-^^'), P 

OX>-rj-r2 1 1 Tli. 1 7 2n<r>&n 1 9 2 h 
cOT-flZttLX. ZtlZtll €>>U hfocO'J-H • 
Vnty ( RS) l¥^-k tTORS (208,192,17) cr#l 
(PO) 2r#JnLTV>S. POxvrj-^2 1 1#> 

^^Ih]S§2 1 2^^LT, -f >f-V-7\s\8&2 1 3 
(cM^ixT^ y^-U-yjaa^ix. Plxvrj-r2 
14tciM^ix§„ ;coPixy3-^2l4tli. 12 
8^-rj; K, ±ffiP O'VJ t < tHttoZtvfc 1 7 2 
h x 2 0 8?rC0r : —?cD&?fc0 1 7 2vnM KOf- 
^KSILT. fnmiOA^hfoWRS (182,172. 
11) (PI) $r#tPLT^|>„ fieo-C, wOP 

1X^3-/2 14*^11 18 2AMhx2 0 8ff« 
T—rtf&JlZti&Zblztch. znitiDT-'-fli. ffi 

LX. tB73Jg^2 1 6 £r)m*)HiZtl&. 
[0 0 83] ZZX\ "r-?^m®!&2 1 2(:out 
Ji» POX>3-/2 1 1 #;&5iJ»c7> 1 9 2AM hcDA 
^■f-^^tr 1 6aM h^POKiJf^ ^#JPtT 
208vnM b<D J r-?£liilJi-&Zbfrt>. ZCV16J< 
4 h<W)7-4<,znLX. h&^&2 0 8A-f hOr"— 
^^fttcWLT. Bu^LJtid^x-^^^ffdCk 
J: VifemtZm-ZbtfX'Z h . i<o-r-^SQ««, 

waufeiotc. t%?2 1 8*itLXAj)Ztizmfim 
izmtxm-t*nzi,xi>&^. ttz. f-^^ro 

2 1 5(c-?V>T{i, PIiy3-y2 14* 5 «T«017 
2A'>( Kof-^K«U. -efl-e'ixl OaM h-foc7> 
P I ^'Jf< SrftJotT 18 2AM V<r>T-7i\0,Jrt 

hzbfrh. z<r>\ oam KW'syf'fC^u, 

v^il8 2AM h^f-^tWc^Ltf-^^^ff 
dCktJ: *)V^it*W?ZbtfX'ZZ>. Z(?>7-?& 
St, BijaLTtidlC. ^F2 1 9$r^LTA71$iXl. 
SW^fitCffi tTMtf J: o lz LX i> X 
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[0084] _tJET-*Saili, HrfrfWcte, 15120 1 
0. Hl-1. 01 2tmzmBMLtcXol,z, -4 

tTaflWfc^-^SrRKS-tfJtO, *<Dffi. AND, 
OR, NAND, NOR UTO^&ffiffl LT i «fc V^„ 8 

b'-y h#fitTi tr-y i- <oittf ##> v mmf- 

JWjfUSfT^tWCt, 8t'7 htfJtitfgx-^tCitL 
T 8 b'y h Ofgx- * •X&mWX.&fftoitX 
t>K, tff8x-^<^lV-Hfcfflli-|.8b'y KDrtco 
#b'>y McttLT*ft.-e*lAND, OR, ExOR, NAND, 
NOR , -<w<-Mll»*a*-&*>-frrttfflUTtJ:v^ 

th~^1&X"foh« &tz. AND, OR, ExOR, NAND, NO 

1 ix £ tfO ffl^ -fr § ft i SI t L T ffl V \i Z t ifiV S 

-ft¥**wc# * z t liiomx-h o , **t£> 

[0085] K0mEflP9fl:$nfcJbiB 1 8 2 AM h x 

2 0 8fi«07-'-^(i, frtcoirvt-f — U— 7"$*U 
1 3^0 1 6<0*0U— :TC#W&*Vt. 7V 
ffili-fe^^twWliEW^ixS. lt^^ll. 182AM 
hx 1 3ff<02 3 6 6A^f hi: frS**, £*16*«3E11S 
ixX. 02 9 J: 3 1 'n^fz 0 2 o(0|b]»J:j - H 
SY**fi-fln$ixS. SBMKtt. 

!Bi:R«fc:8-l 6S^W«fflv^<xS*«. lRI±2o^) 
^>-^7U~AtC^t^iX, lyy^7l/-All 3 2 
f-V*;Ub'-y hOlaJ^rJ-HSYt 1 4 5 6ft^t' 
•yhcDf-^Stfr^^TV^, 02 9li, ^IS$ix 

ia2 9^-ri-b^^^«03 8 6 88^-v*/Ub' y h- 

ti, mm<r>2 4 1 8 am ncffls-r a. 

[ 0 0 8 6 ] 02 9<0«MjflWCtt, 8««(0|5]»! 
3-KSY0~SY7#fflV'>£>;h.-tiJ t 9, diX^cOPIffi 
3-KSY0-SY7I1 ±128-1 6 3&|a:R]B (X 
r—h ) IrZmtX. Xf-MSi;2£Oi:l*5i3 0(0 

(a) , Xf-h 3&t/4(0fc£**ia3 0(7) (b) (0|h] 

[0087] Cco±d=5r8aa^|5lW3-HSY0~S 

t, 3 b'-y h<7,a«#Bk=J5t-c^-f ^t^io, Bg 

mttf'fiiLh. tth*>. ±ffi8«SO|ilW3-KSY 
0~SY7£^5£-rS3b'-y hf-^ 2 2 10#b' y h 
±iZ3t'Yb<7)mffiW2 2 2CD&\z yhtZ. 30 
(OExOR[h]&2 23, 2 24, 2 2 5 (Ci 0 Ztl? ixmtil 



■i-Pi^rj- \*<omx}jX>&wty \s-j»mm\*iX'<o&m 

Uc$r.g>„ jpft. -e<593b'-y h(c^LTSitf$gtcjiiSt.T 

[0 0 88] ±i*Lfc*»W0JB2WSI«<7)»» 
Of2ti»omi££*fLT, lf£ffl!|(0*#flij£(;i, fijf20 

1 7 RWCJb 0 . ±MSM 2 cvmffi.co&mizjjk Lfc#» 

mta. ±mm2 7iz^k-tm y )imn^itizm- 

[0089] t^*>, dO03 2(Cfc^T, A^ffl^P 

2 3 OKJiWiEH 1 70fSP@8& 1 1 5 3&»fe<7>aj*S# 
T'S>0, ±Mim2 7<Dtti^tQ=F2 1 6j&»fe^>ai*K«a 
•tS±IB0 2 8<vmtt^-<0 182AMbx20 8'fi<r>"f 
-?tfm&ZtlX\^&. ^0X^^2 3 0*^(0^- 
?ti, t"-^j£^H1SS2 3 KciS^ar, ±1502 7 
O^— ^9mi!IK2 1 5<r>mvmtf'{ihiX&. r— ^38 
^m0S§2 3 l*^cOtB^7-'-^(i, P I (l*]*^) 7-' 
3-^2 3 2tCiH^ilT, ±K02 7S0P I x>3-^ 

2 1 4<7)mmmt Lxcotmrnm-t^-hP i w^-$r 

fflV^ct£9fTIBJMa { ]&fe$*x, ±ffi02 8C0 1 7 2'W 
hx2 0 8ffcOx-^i:^:i.. PIf3-/2 3 2K 
>-^-U-yHII?52 3 3T-±IE-f 
y^-U-7 , HlS82 1 3T'Oj£5a.S^S6?ix, r-^ffi 
^H18§2 34tciM^>ixT±ffi02 7c0f ; -^^[l]SS 

2 1 2<r>m>?mtf'tyhi\tzik. po (?h»#) f^-y 

2 3 5(ciM^ix-l. <> POf3-y'2 3 5tll ±1202 
7(0POxyrj-^2 1 1 Oi£^aat LTcofS-v-fbJOa 
■«r*>^POflP9-*fflv^:iRi)irjE«SI*%$ti. 02 
8<7)7t(0 i 7 2>U V x 1 9 2ffc07-*-^* < £Hy7iS^ 2 

3 6£tf±TBX , yaj£ixS. ±1202 7 (Of- 

K2 12, 2 1 5x-<r>7 : -f$zm<7Mi l zminw£m^& 

m&lZlt, #ffi^2 18,21 9lZ*tL?tl®%iLfzm 
ffi$B2r, 03 2(O7 ? -^i£^@SS2 34, 2 3 1 (0=& 
^?2 39, 2 3 8fc**l«ltt»U, Ztlhnmffi 

mizibixT-fjmm&'iftoittiiij;^. 
[0090] ULhmwLte*mi<om2<?mm<7)&miz 

X'foh. 

[ o o 9 1 ] srfc, ±.mLtzmM<mm<o^ 

lzm%.Ztihi,<r>X'lit(:< , Wl^tf, f-^»tu 
«:, ^ >-v\'-^^>ExOR(O0«$r^LTV->|>^, COffi!, b' 

•yhiifflL^, &msmm»miz£*)T-?2£&*'fTi>it 
xhx^zti&tomx'hh. tfz. m^immffimzfc 

tXT-?ZW&Ltz*). nmLtzl, y7M/y^ 
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[0092] 

same*. H^^-^tfWir^iRjfflfiMiiixet 

[0093] ^t, j;*^ » 9I]jE«^ffcS& 

jkoukcjr o * c*r lx. vsmtcommm 

a> . t—5> mttfft t & v ^vm & x-coizmco k 

[00 94] &tz. mK)tnEW®cr>*X'&co\z v biStco 

a * 4*w?rsi-c» iso mE^^b^fs^-fb i 

[00 9 5] aWWHckfttf, BfSgO«W«* 

$m.®tim<?>mmzmz&&x'}5Z , b±b#^co^i 

[0096] *fc*fc*c. *SMHKJ:ft.tf . ^f-??ij 

ccio, mfnx? ? yrfrxmzB&^iuzmiLx , 



[0 0 97] «K7)J;d^7-*-^OBf^-fWcJ;0. ntr- 

[01 ) *%tyco7- fimmw.com i conmnmmcr) 

[02 ] -fe^ftBKfcfcttSflR • Wfc/^-f hco-i > 

[03] mm ■ mvu vcoj y?-v-7*mwt& 
tztbcrmxhh. 

[04] *7 7>"7ycr>—M*^-?mX'hh. 
[05] X 7 COT 'J -fey hffltfO— ^JSr^-r0T' 

$>§ • 

[06 ] MM^iH^x;? >~7*7<r)— mZTK-t 
mX'foh* 

[07] •fe?^7t-7 7 bc7)-^JSr^-r0X'&^>. 

[08 ] -fe ^ ^ nv>nmmx'0>v^tt.<r>-m*wm? 

htztbcr>mX'fo%>. 
[09] -fe^^|*!WX-yr««C0— 

[010] mmiEtt^m&n^nimm&z^-t 
mx-fot. 

[011] ift9fra»^IIIK<0^^ttW*«JS£ 
^-f0-C$>&. 

[012] m r )sUE^^mm>f&<7im^^mx'h 

[013] ^0»T<^iit^fc«iacoHfl&»^4fc 
ibcrmX'foh. 

[014] ^fi#fcf«n3;h.*RJW'7- K^flsWfc 
^-T0T'$> h . 

[015] ra«jf^ia»^<oi«#ft<o^frKH^-&fc 

#>cD0T'£> 5 . 

[016] 7-"-^ie#t^^-wi^*-r0T'*>-5». 
[017] #*Dj*>7 r -*s±iSB«ojB i commcomm 

[0i8] aMiii»r<oBi^fc»a<o--M^KH^4fe 

i6<7)0T'S).g.. 

[02 9 ] ^OiTjES-^-fbUlSKO-^JOfiWS^Jr^-r 
0T&6. 

[02 0] »0f]lE«-tfl:EI»O-«^*«Pi:»ritS: 

^-r0rs.i)„ 

[02 i ] »9ra«^0Kofl6c^*ijv*-H-c* 

[02 2 ] t'X^ 5 ^T^SaaigSScT)-^^^ 0T-S) 

[02 3] X^5>-7*7COfl!l<7)fi?!l$r^-r0T-ft-S.. 
[02 4] 02 3cOX^5Vy5COr'J-fe y hfflO— 0IJ 

tt-mx-hz. 

[025] bcottwmtTjk'fmx'h 
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[02 6] 02 5W??7^-77 f»fc*Jtt4-fe7* 
[02 7] »"5frjEflP9fl;EIB^ffiO«t^^n -y ? 

0T'J>6. 

[02 9] ^^toe^?*-"?* htf>— WfcSrfH'C 

$>£ . 

[03 o] $mmmzimzti2>mm i 7-\ i com<oM s ft 

[03 1] mnf^lilRTORf94l^}ttOMfrH«-r« 



[ 0 3 2 ] K 0 m«-^LBK<0ffi<^£*'*:7n y 7 

13 -fe^^ftig», 14 x9=7v-7)vmmn. 

15 ^•yrfflPHISS. 16 afiOiTI^ftHI 

k, 17 ^wiiiss. is nmfttimiH, 57, 

142 f?ffi?iJH]B. 61, 66. 151. 156 
ExORHIBP, 1 1 4 PMMHtHHk 1 1 5 mm 

Hk 116 KOITjEtWfcEHSh 1 1 7 -fc??# 
MSB. 118 ^•y^MUlB, 119 fx; 
5>:77Wi!yiEIB 
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